Supplementary Figure 3: ESI/MS spectrum of DEC irradiated at a dose of 100 kGy. The signal observed at m/z 214.093 corresponds to a pollutant present in the trap and has therefore not to be considered here. The solutions were prepared by mixing 100 µL of alkyl carbonate, 1 mL of H 2 O/MeOH 40:60 and 2 µL of formic acid (98%). 4 Supplementary Figure 4: MS/MS spectrum of the m/z 191.098 ion. The solutions were prepared by mixing 100 µL of alkyl carbonate, 1 mL of H 2 O/MeOH 40:60 and 2 µL of formic acid (98%). Supplementary Note 1: List of abbreviations (alphabetical order) CLIO -Centre Laser Infrarouge d'Orsay DEC -Diethyl Carbonate DFT -Density functional theory DIMS -Differential Ion Mobility Spectrometry DMC -Dimethyl Carbonate EI -Electron impact EI/MS -Electron impact-Mass spectrometry ESI -Electrospray ionization ESI/MS -Electrospray ionization -Mass spectrometry FEL -Free electron Laser FT-ICR -Fourier transform ion cyclotron resonance.
GC/EI-MS chromatogram was obtained for an irradiation at a dose of 100 kGy. calculated spectrum of the S1 structure. Chart a shows the calculated spectrum of the S1 structure (Supplementary Figure 9 ). Calculations (purple straight line) are carried out at the B3LYP/6-311++G** level of theory. All theoretical calculations are available upon author request. Kumai et al. 3 Yoshida et al. 4
Gireaud et al. 2 Gachot et al. 1 
Supplementary Discussion:
High Resolution Mass Spectrometry (HRMS) with an electrospray ionization source to determine the exact mass of formed species upon irradiation.
The most abundant ion is the protonated one ((DEC+H) + ) detected at m/z 119.079
( Supplementary Figure 3) . Two other ions are also detected. Table 5 ).
To corroborate the structure of the m/z 191.098 ion, a Collision Induced Dissociation (CID) spectrum was also recorded. We have checked elsewhere by Differential Ion Mobility Spectrometry (DIMS) experiment that only one species is present at this m/z ratio (see below).
The MS/MS spectrum obtained is presented in the Supplementary Figure 4 . A detailed structural analysis based on the DIMS-chromatogram is difficult and out of the scope of this paper. Indeed, mobility under high electric field as applied under DIMS conditions is not well understood, and no structural information can be directly derived. Based on the DIMS chromatogram, we would rather simply conclude that multiple isomers and/or conformers of the m/z 145.1 are likely to be formed. This structural variety is also consistent with the MS/MS CID data.
